10 

pixel value at a nectssary positioa within each rcfcrcucc 
image, and either intcrpolacion or extrapolation. For calcu- 
lariiig dctcnmiicd values &om a piuradity of pixel values 
obtained from ttic respective reference images, there are 
other altcrnaave methods than a simpic averaging method 
such as a weighted average method and a method for 
cslcul&dng by using a coefficient of a low-pass filter. 
Although dcsaiptioa has been made of the case for deter- 
mining modoQ compensation based on a field of an interlace 
signed in the present embodiment, it is needless to mention 
chat the cf ec: of the deteiminatioa does aot change if a 
frame Ls used as a base or a noniaterlace image is used as a 
base as shown in the sccoad and third embodiments respec- 
tively. 

According to the present invention, as is clear &om the 
above-described embodiments, a dme position of a refer- 
ence image is corrected by using a modoa vector as required 
so that a plurality of pieces of reference images sampled at 
diftcrcnt times according to detected motion at cerLain rime 
intervals of a block unit including at least oac pixci become 
images at times separated from the input image by the above 
time intervals, so that it is possible to obtain a plurality of 
pieces of imriges a£ positions separated by the above time 
intervals from the input image. By cotobining the plurality 
of pieces of images together, a reference image of high pixel 
density can be obtained and a pixel value at a position which 
has been cotopensatcd by the detected motion is calculated 
by using the reference image of high pixel density, so that 
the calculated pixel value is used as a determined value. 
Thus, there is an effect that it is possible to determine mocioa 
compensation of an image at a very high level of precision. 

Further, according to the present inveadon, a vector for 
correcting a time position of the above refereacc image can 
be calculated based on motion detected at a certain time 
interval, which docs not require a dctccCLoa agaia of a 
motion vector for correcting the time position^ so that this 
has an effect that motioQ compensation at a high precision 
level can be ensured. Funhex. since an interlace signal can be 
used as an input signal and a reference image can be in two 
fields of a certain frame, the above determination of modoa 
compensation can be applied to a frame image, thus ensuring 
a determination, at a high precision level, of mocioa com- 
pensation based on a frame. 

Further, since the same value can be used for a block of 
each input image among blockis of a plurality of pieces of 
input images, each block having its whole or part of spatial 
position superposed with that of the other blocks, as a move 
detected at a certain time inter/al of a biock unit including 
at least one pixel, it is not necessary to carry out a piuraliry 
of detections of moves of many block in a plurality' of Input 
images so that there is an effect that a determination of 
modoa compeasaticn ai a high predsioa level can be 
ensured. 

We claim: 

Q.- A method of determining modoa compensatioa for an 
input image from motion vectors bccj/sea the input image 
and a plurality of reference images, said method comprising 
the steps of; 

(a; caiculaoGg a motion vcaor MVl btvvc^Q the input 
image and one reference image of said plurality of 
refereacs images .from a motion of at least oce block 
unit] at a second set time interval between the input 
image and said one reference imagdT said at least one 
block unit being a pan of said input image and com- 
pnsing a plurality of pixcL^ 

(b; providing a moacn vector \fVZ bcrA'een at least vwo 
reference images of 'i:e piuraliry of reference images at 
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a first sc£ time mtcrvzl Ti, whidi is parallel to tbc 
motioa vector MVl at the second set time iatcrvalTj 
and different in magEdtudc from the motion vector 
MVl at the second set time interval by a. value 
determined by MVl^T^/Tj; and 
(c) calciiiatiflg the motion compensation of the input 
iioage from both of (i) the motioii vector MVl between 
the input image and said one reference ijxnge and (ii) 
the motion vector MV2 between the at least two 
rcfcrcacft images of the piuralicy of reference images. 
2. A method of determining motioa compensatioa for an 
input image from a modon vector between the input image 
and a plurality of reference iroages, said method coicprising 
the steps of: 

(a) detecting a motion vector MVl between the input 
image and one reference image Rl of said pluraiity of 
reference images at a second set time inter/alT;; 

(b) providing a motion vector MV3 berween the reference 
image Rl and another reference image R2 of said 
plurality of referrnce inxages at a first set time interval 
Tj. said motion vector MV3 being paraQei to the 
motion vccror MVl and different in magnitadc from 
the motion vector MVl by a value determined by 
MVl-Ti/T.; 

(c) obtaining a modon vector MV2 be ween the input 
image and the another reference image R2 at a third sec 
time interval T J from a sum of the motion vector MVl 
and ihc motion vcctac MV3, and calculating respective 
pixels corresponding to the modon vcctcr MVl and the 
motioa vector MV3 from pi?ceis of the reference image 
Rl and the reference image R2 corresponding to the 
motion veaor MVl and the modoa vcaor MVS or 
from pixels positioned peripherally of the prJtels of the 
reference image Rl and the reference image R2; and 
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(d) calcuUtiQg motion-compciisatcd pixel values from the 
calculated pixels of refexencc images. 

3. A method of obtaining a modon-conipensated image 
firom a motioa vector between the moJioQ-coxapensatsd 
image and a piiiraiity of reference iicages, said method 
coxBpdsmg the st&ps of: 

(a) obtaining a mocioa vector MVl bctweca the niotlon- 
compensated image and one refereace image Rl of said 
piuraKty of reference images at a second set time 
interval T-^; 

(b) providing a motioa vector MV3 between the reference 
image Rl and another reference image R2 of said 
plurality of reference images at a first set time interval 
Ti, which Is paraiiei to the motion vector MVl and 
different in magnitude from the motion vector MVl by 
a value determined by MVl-T/Vn; 

(c) obtaining a motion vector MV2 between the motioQ- 
compensatcd image and said another reference image 

at a third set time interval T3 from a sum of the 
motioa vector MTVl and the motion vector MV*3, and 
caiculating respective pL"^el5 corresponding to the 
motion vector MVl and the modon vector \fV2 from 
pixels of the reference image Rl and the reference 
imiage R:^ corresponding to the motion vector NfVl and 
the motion vector MV2 or from pixels pcsxtioaed 
penpheraily of the pb^cis of the reference image Rl and 
the reference image RJZ; and 

(d) calculating motion-compensated pixel values from the 
calculated pixels of the reference images to obtain the 
motion-compensated image."! 



4. A method of determining motion 
compensation for an input image, said method 
comurisigg the steps of: 

providing a first motion vector MVl 
between the input image and a reference image part r 1 
of one reference image Rl having a pluraMtv of 
reference image parts; 

(h) calculating a second motion vector M V2 
between the input image and a reference image part rl 
of another reference image R2 having a plurality of 
reference image parts from said first motion vector 
MVl: 

(c) calculating pixel values of said reference 
image parts rl and r2 from peripheral pixels at 
positions corresponding to said first and second 
motion vectors MVl and MV2, wherein said 
reference images Rl and R2 are such that a motion 
vector MV3 between said reference image parts rl 
and r2 has a mathematical relationship with said first 
and second motion vectors MVl and MV2 in which 
said motion vector MV3 is parallel to and different in 
value from each of said first and second motion 
vectors MVl and MV2: and 

( d) calculating said motion compensation for 
said input image from said pixel values calculated ia 
step (c). 

5. A method for determining a motion- 
compensated image, said method comprisiag the steps 
of 

(a) providing a first motion vector MVl 
between the motion-compensated image and a 
reference image part rl of one reference image Rl 
having a pluralitv of parts: 

(h) calculating a second motion vector MV2 
between the motion-compensated image and a 
reference image part r2 of another reference image R2 
having a pluralitv of reference image parts from said 
first motion vector MVl : 

( c^ calculating pixel values of said reference 
image parts rl and r2 from peripheral pixels at 
positions corresponding to said first and second 
motion vectors MVl and MV2, wherein said 
reference images Rl and R2 are such that a motion 
vector MV3 between said reference image parts rl 
and r2 has a mathematical relationship with said first 
and second motion vectors MVl and MV2 in which 
said motion vector MVS is parallel to and different in 
value from each of said first and second motion 
vectors MVl and MV2; and 

(d) calculating motion-compensated pixel 
values from said pixel values calculated in step (c) to 



determine said motion-compensated image. 

6. An apparatus for determining motion 
compensation for an input image, said apparatus 
comprising: 

( a"! means for providing a first motion vector 
MVl between the input image and a reference image 
part rl of one reference image Rl having a plurality 
of reference image parts; 

(h) means for calculating a second motion 
vector MV2 between the input image and a reference 
ima ge part rl of another reference image R2 having 
a plurality of reference image parts from said first 
motion vector MVl ; 

( c^ means for calculating pixel values of said 
reference image parts r 1 and r2 fromperipheral pixels 
at positions corresponding to said first and second 
motion vectors MVl and MV2. wherein said 
reference images Rl and R2 are such that a motion 
vector MVS between said reference image parts rl 
and t2 has a mathematical relationship with said first 
and second motion vectors MVl and MV2 in which 
said motion vector MV3 is parallel to and different ni 
value from each of said first and second motion 
vectors MVl and MV2: and 

(d) means for calculating motion- 
compensated pixel values of said input image from 
said pixel values of said reference image parts r 1 and 
r2 to determine said motion compensation. 

7. An apparatus in accordance with claim 6, 
wherein said reference images Rl and R2 are 
previous to said input image in a time sequence. 

8. An apparatus for determining a motion- 
compensated image from a reference image having a 
plurality of parts and a motion vector of the reference 
image, said apparatus comprising: 

(a) means for providing a first motion vector 
MVl between said motion-compensated image and a 
reference image part rl of one reference image Rl 
having a plurality of reference image parts: 

(b) means for calculating a second motion 
vector MV2 between said motion-compensated hnage 
and a reference image part r2 of another reference 
image R2 having a plurality of reference image parts 
from said first motion vector MV2: 

(c) means for calculating pixel values of said 
reference image parts r 1 and r2 fromperipheral pixels 
at positions corresponding to said first and second 
motion vectors MVl and MV2. wherein said 
reference images Rl and R2 are such that a motion 
vector MV3 between said reference image parts rl 
and r2 has a mathematical relationship with said first 
and second motion vectors MVl and MV2 in which 



said motion vector MV3 is parallel to and different in 
value from each of said first and second motion 
vectors MVl and MV2: and 

( d) means for calculating motion- 
compensated pixel values from said pixel values of 
said reference image parts r 1 and r2 to determine said 
motion-compensated image. 

9. An apparatus in accordance with claim 8. 
v^herein said reference images Rl and R2 are 
previous to said motion-compensated image in a time 
sequence. 

10. A method in accordance vntfa claim 4. 
wherein said parts Rl and R2 are previous to said 
input image in a time sequence. 

11 . A method in accordance with claim 5, 
wherein said parts Rl and R2 are previous to said 
motion-compensated image in a time sequence. 



